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means of 'fixing' atmospheric nitrogen so that nitrogenous com-
pounds could be manufactured from the unlimited nitrogen
of the air. By the time of the War the fixation of atmospheric
nitrogen was an accomplished fact and owing to the demand for
the manufacture of explosives extensive factories sprung up in
England and on the Continent, particularly in Germany, Nor-
way, and Sweden. With the return of peace these plants were
utilized for the manufacture of artificial nitrogenous fertilizers
and the farmer found in them a new, unlimited, and exceedingly
cheap source of these essential materials. Indeed, amongst the
many hardships and misfortunes that the war entailed to agri-
culture this was perhaps its one valuable and important legacy.

In 1837 one of the greatest needs of the land was drainage.
The usual method had been that of throwing the land into
ridges, the water being carried off in the intervening furrows.
Sometimes trenching was followed, or crude drains were made
by filling the bottom of the trench with boughs or stones, and
covering over with soil. The first cylindrical clay pipe was
produced in 1843 by John Read, an English gardener, and in
1845 a pipe-making machine was invented, and pipe drainage
soon came to be recognized as an essential improvement.

Between 1837 and 1870 ploughs of different designs adaptable
to different soils were introduced. Harrows, scarifiers, grub-
bers, cultivators, clod-crushers came into general use. Mowing
machines, haymakers, horse-rakes were also introduced, while
the use of corn- and seed-drills and land-rollers was considerably
extended. Steam first began to be applied to farming opera-
tions such as ploughing and cultivating about 1850. The reaper
said to have been invented by John Commons as early as 1812,
and improved by the Rev. Patrick Bell in 1826, did not come
into considerable use until about 1835.

All of these new mechanical appliances spread, though at
different rates, amongst European countries. Thaer and others
called attention to the English machines, and their advocacy
soon led to the study of mechanical aids to farming in Germany
and elsewhere. France in 1862 was reported to have over
100,000 threshing machines, though usually of the old-fashioned